Objective. Evaluation of the efficiency of practicing step-by-step (SBS) BLS/AED (basic life support/automatic external defibrillator) sequence by emergency medical technicians (EMT) and ambulance drivers (AD) working in medical transport teams. Methods. A prospective two-month study was conducted in which EMTs and ADs working in medical transport teams performed their regular 4-hour annual training (1 h of lectures, 1.5 h of practical training and 1.5 h of testing). Each participant performed SBS of BLS/AED sequences in front of a three-member team of instructors. The implementation of BLS/AED sequence was evaluated by scoring from 0 to 2 (0 -not, 1 -partially, 2 -properly), separately for EMTs, ADs and in total. The final analysis compared a properly implemented SBS sequence (S1-S36) of actions: IAinitial assessment (S1-S10), BLS (S11-S18), AED (S19-S25), RP -recovery position (S26-S32) and FBAO -foreign body airway obstruction (S33-S36) for use by the BLS/ AED between EMTs and ADs. The criterion for a completed regular training was at least 47 (65.0%) of the total number of points won for properly implemented procedures. Results. The study involved 31 EMTs and 63 Ads, regardless of gender and average age, with EMTs having slightly longer work experience (p>0.05). The results of our study show that EMTs are more skilled at IA, cardiopulmonary resuscitation (CPR) and AED, whereas ADs were better at implementing RP and performing the Heimlich maneuver (p<0.001). Conclusion. Although EMTs and ADs implement SBS BLS/AED procedures correctly and satisfactorily in more than 65.0%, future research should focus on finding more efficient, shorter and cheaper BLS/AED trainings.
INTRODUCTION
In economically developed countries, sudden cardiac arrest (SCA) is the third most common killer, right after cardiovascular diseases and cancer. (1) It is estimated that in Europe only at least 2,000 people die from SCA every day, due to unsuccessful cardiopulmonary resuscitation. (CPR) Cardiopulmonary resuscitation is the first line treatment and foundation for saving lives following cardiac arrest. (2) Unfortunately, no emergency medical service (EMS) in the world -regardless of how well it is organized -can always reach a person with SCA within 3 to 5 minutes. But it can at least be sufficiently well trained to provide basic life support (BLS) measures to anyone, anywhere and at any time, even if that is outside the workplace and without adequate medical equipment. ( 3) The goal of implementing BLS/AED (advanced life support) skills is to introduce uniform criteria in SCA diagnostics and treatment, both by unqualified people with no formal medical education and by medical workers in the role of eyewitnesses. The most recent recommendations of the European Resuscitation Council (ERC) in 2015, in the field of education, emphasized the importance of training EMS teams and the implementation of acquired knowledge and skills in everyday medical practice. (4) This work aims to assess the effectiveness of practical performance of step-by-step BLS and the use of an automatic external defibrillator (AED) by EMTs and ambulance drivers (AD) working in medical transportation and hemodialysis teams, during their regular annual training.
MATERIALS AND METHODS

Study design
One of the activities of EMS in Belgrade is the medical transport of immobile or hard-to-move patients, and patients included in regular hemodialysis program, between home and hospital in both directions. In these teams (without doctors), there are 31 EMTs and 63 ADs. Together with emergency medical teams, they form part of EMS. Their work obligations are defined in their individual work contracts, but also proceed from EMS Annual Work Plan (EMS AWP). According to this EMS AWP, all medical (doctors and EMTs) and non-medical (ADs) workers of EMS are obliged to carry out their regular annual training in BLS/AED for adults.
Study subjects
A prospective two-month study was conducted (March 1 -May 1, 2017). A list of four trainees was prepared for each day and they carried out their regular annual four-hour training in the Training Center (1 hour of lectures, 1.5 hours of practical SIGNA VITAE 2019; 15(1): 14-21 training and 1.5 hours of testing). They were trained by the Center instructor to apply BLS and AED measures according to current guidelines from 2015. The lectures concerned the recognition of cardiac arrest in adults, chain of survival, update on BLS, airway obstruction by a foreign body, recovery position and the use of AED. After the demonstration, the participants trained practical skills at workshops.
Stepby-step BLS/AED sequences and actions were practiced by simulating cardiac arrest on a demonstration manikin: IA -initial assessment (S1-S5), BLS -basic life support measures i.e. compression of the sternum and artificial ventilation (S6-S18), AEDthe use of automated external defibrillator (S19-S25), RP -putting the unconscious person in recovery position (S26-S32) and FBAO -management of foreign body airway obstruction (S33-S36). In the final 90 minutes of training, each participant individually performed stepby-step sequences of BLS/AED actions. To avoid subjectivity, a team of instructors (3 members) was formed, that jointly assessed the implementation of the sequence of procedures by scoring from 0 to 2 points (0 -not implemented, 1 -partially, 2 -properly implemented). The scoring table (Table 1) was previously prepared according to figure 2.4.
Step by step sequence of actions for use by the BLS/AED trained provider to treat the adult cardiac arrest victim, which can be found in Section 2 of Adult basic life support and automated external defibrillation according to European Resuscitation Council Guidelines for Resuscitation 2015. (5) Reliability analysis for questionnaire Cronbach's alpha were 0.724. Cronbach's alpha of more than 0.7 means acceptable questionnaire. Kendall's coefficient of concordance w=0.991 shows a high level of agreements (p<0.001) between items. Resusci Anne Skill guide Full-Body Basic provided CPR measurement and feedback during training. The information obtained was related to the following CPR performances: correct hand position and compression depth, rate, incomplete release, correct inflation volume, excessive inflation and too rapid inflation. The criterion for a completed regular training was at least 47 (65.0%) of the total number of points won for properly performed procedures. Categorization of the implementation of certain step-by-step sequences/actions was done by summarizing data (Not implemented, Partially implemented, Properly implemented), separately for EMTs, ADs and in total. The final analysis compared properly implemented step-by-step sequence (S1-S36) of actions: IA (S1-S10), BLS (S11-S18), AED (S19-S25), RP (S26-S32) and FBAO (S33-S36) for use by the BLS/AED between EMTs and ADs.
Statistics
Collected data were based on CAI (Computer Assisted Interview) methodology. The statistical analysis was performed using SPSS (V.16.0, SPSS Inc., Chicago, IL, USA) package for Windows, graph presentations using Harvard Graphics. Exploratory data analysis was used for descriptive statistics (frequencies, mean, standard deviation, median etc.). Numerical data (years, total test scores, etc.) were checked for the normal distribution (p>0.05) and tested using Student's t-test. Categorical data were cross -compared using Pearson's Chi-Square test or Likelihood Ratio test. Validation of the questionnaire Cronbach's alpha and Kendall's coefficient of concordance were used. P values <0.05 were considered statistically significant for all statistical analysis.
RESULTS
The study population consisted of 31 EMTs and 63 ADs, who were all of the same gender (all men) and of similar average age (44,06±10.05 EMTs vs 42.52±9.24 Ads, p>0.05), with EMTs having slightly longer work experience (21.84±10.13 vs 17.84±10.39) in EMS (p<0.05). Table 2 shows the estimated practical implementation of BLS skills (step by step S1-S36) of EMTs and ADs, individually and collectively. One hundred per cent implementation of actions was registered in sequences S9 (RP decisions) and S13 (compression depth) for both EMT and AD groups. The EMTs implemented S26 and S27 (the first two RP steps) with 100.0% accuracy, and the ADs showed the same result for actions number S29 and S30 (roll the victim towards the rescuer). Both groups partially or fully adopted actions from the following sequences: check response (S4), check breathing (S8), CPR decision (S10), compression depth (S13), compression rate (S14), roll the victim towards the rescuer (S29, S30), CPR start (S36). Only the EMT group adopted the actions from sequences: ventilation (S15, S16), deliver shock (S22), first two RP steps (S26, S27), and only the AD group adopted the actions from sequence number S35 (Heimlich maneuver). The percentage of actions not implemented was significantly higher in the AD group for sequences S1: danger, safety, protective equipment (79.4%) and S2 -patient's position (68.3%), whereas in total a high percentage of actions not implemented was recorded for sequences S11 -calling 194 (79.8%) and S24 -continue CPR (66.0%).
Figures from 1 to 5 show the ratio of properly implemented CPR/AED performances (S1-S36) between EMTs and ADs: Figure 1 -IA (S1-S10); Figure 2 -BLS (S11-S18), Figure 3 -AED (S19-S25), Figure 4 -RP (S26-S32), and Figure 5 -FBAO (S32-S36). It can be noticed that the EMTs are more skilled than the ADs (p<0.001) in the IA (Figure 1 ), the application of CPR ( Figure 2 ) and the use of AED ( Figure 3 ). Figure 4 shows that, although in the initial steps (S26 and S27) in the RP there is no difference between the EMTs and the ADs, the ADs are better at implementing further procedures of the RP between S28 and S32. In suspected FBAO ( Figure 5 ), the ADs implement the proper procedures of the Heimlich maneuver (S35) in a much higher percentage (p<0.001).
DISCUSSION
According to the available literature, this is the first study to compare BLS/AED skills between EMTs and ADs working in EMS medical transport teams. If a patient suffers an SCA during medical transport, EMTs, as the only medical workers present (these teams perform without doctors), have to be able to recognize SCA, take and implement the appropriate BLS/AED measures until the arrival of resuscitation team. Their partners in those procedures are ADs. BLS/AED skills are crucial for their everyday operation. The need for a bridging course focused on the knowledge and skills necessary for these target groups (EMTs and ADs) to become efficient members of medical transport teams, resulted in the introduction of regular annual training in Belgrade EMS. To improve BLS/AED performances, the use of feedback devices (6) such as Resusci Anne Skill guide used in our study is proposed. Several authors described the problem of poor performance in CPR, even when provided by medical professionals. (7) Miotto et al. demonstrated that older health professionals show decreased knowledge retention of psychomotor and cognitive abilities. However, despite the older age, the group that received conventional BLS training (group B) performed better in the practical test. The results of our study show that EMTs are more skilled at the initial exami-nation, CPR and AED, whereas ADs are better at implementing recovery position procedures and the Heimlich manoeuvre. (8) Emergency medical practitioners need to be well aware of and familiar with new knowledge in the field of CPR. (9) On the other hand, Miotto et al. demonstrated that theoretical training alone was not able to produce good quality CPR, especially regarding manoeuvres such as airway opening; ventilation; correct positioning of the hands; adequate chest compressions and ventilation-compression cycles. Batcheller AM et al. concluded that CPR performance of subjects over forty is better following a half-hour, selfinstruction video compared to traditional four-hour classroom training. (9) It is understandable that, by training and selfconfidence gained during education and as team leaders in EMS teams without doctors, EMTs have greater inventiveness and ability than ADs to independently manage SCA. According to our study, EMTs' practical skills are satisfactory, although there is room for further improvement in BLS/ AED. The number of participants in practical training should be limited to enable equal and high-grade acquisition of necessary BLS skills. The best results are achieved in small groups such as ours (from 4 to 8) and bigger number of workshops. (10,11) However, it has been proved that CPR skills get lost within a month of training, so that projected annual retrainings, like those in our study, are often not enough. While optimal intervals are not known, a frequent "low dose" retraining may be beneficial. (12) Frequent "low-dose" training may improve CPR skills compared with conventional training strategies. (13) Also, frequent refreshers with manikinbased simulation may provide cost savings by using less total retraining time as compared with standard retraining intervals. Low-dose, high-frequency (LDHF) training is a new approach to improve clinical knowledge, build and retain competency, and transfer skills into practice after training. (14) Although a self-learning station for basic life support is one of the possible ways to learn BLS/AED, in a study by Monsieurs KG et al. nurses achieved adequate compression depths after instructor-led training. (15) It has been proved that training for the implementation of the resuscitation procedure cannot be achieved only by reading or listening to theoretical concepts, but that practice is essential. (16, 17) Traditional training packages for both lay and healthcare rescuers have focused on face-to-face training with an instructor, although evidence is emerging that the use of self-directed learning and digital media may be as effective either as a replacement or with reduced face-to-face time. (16) Good quality early CPR influences the outcome; however, the best way to prepare and keep laypersons' and health professionals' skills remains controversial. (17) Future research should be focused on finding more effective, shorter, and cheaper BLS / AED training. Through better meas- urement, training and systems-improvement processes of CPR quality, we can have a significant impact on survival from CA and eliminate the gap between current and optimal outcomes.
LIMITATIONS
Our study has several limitations. The main problem is a delay in Serbian translation of the current BLS guidelines. As the official and native language in Serbia is Serbian, most of the respondents with insufficient command of foreign languages learn about the current changes in the BLS guidelines with delay. Our study examined neither the length of the short and long-term maintenance of the acquired knowledge after the training, nor the determining variables that can affect memorizing BLS protocols or their faster forgetting. Despite the existence of BLS courses for healthcare professionals throughout Serbia, there is still no clear consensus or common standard for this extremely important aspect of education. Ambulance drivers, although integral parts of EMS teams, both for medical transport and for resuscitation teams, have not been legally recognized yet as team members, and therefore do not possess sufficient motivation during training. It was not possible to find out whether the respondents in this study were in a position to apply BLS measures in early stages of SCA as witnesses on or off the workplace after the training. Table 1 .
Step by step sequence of basic life support/advanced life support (BLS/AED) actions by the trained medical technicians and ambulance drivers during regular training.
Step The bold number represents the largest number and percentage in proper or in not implemented BLS/AED skills (S1-S36) AD, ambulance driver; EMT, emergency medical technician
